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W hen surgical treatment of head and neck can-cers requiring reconstructive surgery is under-
taken,  patients generally have a poor prognosis; how-
ever,  advances in treatment modalities for the primary 
tumor have increased the number of patients who sur-
vive for more than 10 years.  In contrast,  there is little 
information on the long-term durability of skin or 
mucosal flaps transferred to intraoral and pharyngeal 
spaces or on the potential for second primary carcino-
mas to develop in the transferred flaps.
This study aimed to retrospectively investigate the 
morphological changes in skin or mucosal flaps more 
than 10 years after surgery in patients who underwent 
oral and pharyngeal reconstruction at our institution.  
The long-term durability of the transplanted tissue and 
the development of second primary cancers in our cases 
and as reported in the literature were also investigated.
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The long-term changes in tissues implanted in the oral cavity and pharynx after head and neck reconstruction 
have not been fully evaluated.  This study aimed to clarify the morphological changes,  long-term durability,  
and potential for secondary carcinogenesis in such tissues.  In our single-center study,  the rough morphological 
changes in 54 cases of intraoral and pharyngeal skin and mucosal flaps were evaluated more than 10 years after 
flap transfer.  In addition,  the literature on the development of second carcinomas from skin flaps was reviewed.  
The mean follow-up period for transferred flaps was 148 months.  The reconstruction areas and the probability 
of morphological changes were significantly correlated (p= 0.006),  especially in cases with tongue,  lower gin-
giva,  and buccal mucosal reconstruction.  Free jejunal flap surfaces were well maintained,  whereas tubed skin 
flaps showed severe morphological changes in cases with pharyngeal reconstruction.  None of the flaps in our 
series developed second primary carcinomas.  Skin flaps generally had good durability for > 10 years in intra-
oral environments,  while mucosal flaps had better durability for pharyngeal reconstruction.  Second squamous 
carcinomas arising from skin flaps are extremely rare; however,  surgeons should take this possibility into con-
sideration and conduct meticulous and long-term follow-up.
Key words:  skin flap,  mucosal flap,  oral reconstruction,  morphological change,  second primary carcinoma
Received April 13, 2021 ; accepted July 8, 2021.
＊Corresponding author. Phone : +81-86-235-7214; Fax : +81-86-235-7210
E-mail : ojyarumatsu@ninus.ocn.ne.jp (H. Matsumoto)
Conflict of Interest Disclosures: No potential conflict of interest relevant 
to this article was reported.
Materials and Methods
We retrospectively reviewed 178 patients who under-
went oral and pharyngeal reconstruction between August 
2000 and December 2009 at Okayama University 
Hospital,  and we included the patients who had lived 
more than a decade after the reconstructive surgery.  
The durability of skin or mucosal flaps was assessed 
based on the rough morphological changes that 
appeared in the flaps > 10 years after the reconstructive 
surgery.  The analysis was performed by one plastic sur-
geon engaged in head and neck reconstructive surgery 
based on gross findings for skin flaps implanted in the 
oral cavity and endoscopic findings for skin and jejunal 
flaps implanted in the pharyngeal cavity.  Changes in the 
transferred flaps were classified into three types based 
on the report by Choi et al. : type 1,  normal skin or 
normal mucosa; type 2,  the color tone was a mixture of 
silver-white and reddish; type 3,  reddish mucosal-like 
surface [1].  Statistical analysis of several factors associ-
ated with the types of morphological change observed in 
the flaps was performed.  Statistical evaluation was per-
formed using the χ2 test and Kruskal-Wallis analysis.  
The level of significance was set at 5% (p < 0. 05).
This study was approved by the Ethics Committee of 
Okayama University,  Graduate School of Medicine,  
Dentistry,  and Pharmaceutical Sciences on March 27,  
2020 (reference No. 2004-14).
Results
Patient demographics and representative cases.
By December 31,  2019,  59 patients had died from their 
primary disease,  whereas 17 had died from other dis-
eases.  Because some patients returned to their home-
towns after completing the primary tumor treatment,  
we could not determine the clinical outcome in 
49 patients.  Finally,  we extracted the medical records 
of 53 patients who were alive as of December 31,  2019.
These patients included 36 men and 17 women,  and 
their ages ranged from 17 to 75 years at the time of the 
reconstructive surgery.  Their age at final examination 
ranged from 36 to 89 years,  and the follow-up period 
was > 10 years (range: 120-229 months) after the 
reconstructive surgery.  One patient underwent free flap 
transfer twice for reconstruction of the same areas.  
Therefore,  a total of 54 free flaps were transferred for 
53 patients,  and among them,  11 received postopera-
tive radiotherapy.
The intraoral reconstructions performed included 
resection of the lower gingiva in 17 patients,  the tongue 
in 15,  the upper gingiva in 5,  the floor of the mouth in 
4,  the buccal mucosa in 4,  and the oropharyngeal wall 
in 2.  Several kinds of flaps including rectus abdominis 
musculocutaneous flaps (RAMCs),  anterolateral thigh 
flaps (ALTs),  peroneal flaps with fibula bone,  and 
radial forearm flaps (RFs) were transferred.
Of the cases that underwent pharyngeal space 
reconstruction,  3 patients underwent total pharyn-
go-laryngo esophagectomy (TPLE) and reconstruction 
with a free jejunal flap (FJ),  1 underwent TPLE and 
reconstruction with an FJ and tubed deltopectoral flap 
(DP),  and 3 underwent laryngectomy and reconstruc-
tion of the anterior pharyngeal wall with a pedicled 
pectoralis major myocutaneous flap (PMMC) (Table 1).
The classification of the rough morphological 
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Table 1　 Characteristics of patients who lived for more than a 
decade after reconstructive surgery
No. of patients (M: F): 53 (36: 17)
No. of operations: 54
Mean age of reconstruction (range): 58.4 years (17-75)
Mean age of final examination (range): 71.1 years (36-89)
Mean follow-up period (range): 148.7 months (120-229)
Total No.  of intraoral reconstruction: 47
Lower gingiva ca. 17
Tongue ca. 15
Upper gingiva ca. 5
Floor of mouth ca. 4
Buccal mucosa ca. 4
Oropharynx ca. 2
Used flap for intraoral reconstruction
Rectus abdominis MC flap 13
Anterolateral thigh flap 13
Peroneal flap with vascularized fibular 10
Radial forearm flap 7
Deep inferior epigastric perforator flap 2
Tensor fasciae latae flap 1
Groin flap with vascularized iliac 1




Used flap for pharyngeal reconstruction
Free jejunal flap 3
Free jejunal flap+ tubed Deltopectoral flap 1
Pedicled pectoralis major MC flap 3
ca.,  carcinoma; MC,  musculocutaneous
changes of the flaps at > 10 years after reconstruction is 
shown in Table 2.  In the 15 patients who underwent 
tongue reconstruction,  all 3 types of morphological 
changes were observed in the transferred flaps (Fig. 1).  
In the 5 patients with upper gingiva reconstruction,  4 
had type 1 and 1 had type 2 changes.  Of the 17 patients 
who underwent lower gingiva reconstruction,  8 had 
type 3,  2 had type 2,  and 7 had type 1 changes (Fig. 2).  
In 4 patients with oral floor reconstruction,  all flaps 
showed type 1 changes except one flap which showed a 
type 2 change.
Three ALTs and one RF were used for buccal mucosal 
reconstruction in 4 patients.  One patient had under-
gone ALT reconstruction of a buccal mucosa defect 
approximately 20 years earlier.  Thirteen years after the 
surgery,  the flap became hypertrophic and edematous,  
and lost its skin wrinkles.  Because this type 3 change 
caused trismus,  we replaced the ALT in this patient.  
However,  the replanted ALT became an edematous,  
reddish mucosal surface 6 years after the secondary 
reconstruction.  The remaining 2 flaps also had a type 3 
appearance (Fig. 3).
Regarding the patients with pharyngeal space recon-
struction,  all three FJs used for reconstruction after 
TPLE showed normal mucosa on endoscopy.  The three 
PMMCs used for reconstruction of the anterior pha-
ryngeal wall showed that the neo-pharynx was coated 
with saliva,  but the surface of the PMMC looked like 
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Table 2　 Factors associated with the types of morphological changes in flaps









n % n % n %
Reconstructive area 0.006
Tongue 15 4 26.7 9 60.0 2 13.3
Oropharynx  2 1 50.0 1 50.0 0 0.0
Lower gingiva 17 7 41.2 2 11.8 8 47.1
Upper gingiva  5 4 80.0 1 20.0 0 0.0
Floor of mouth  4 3 75.0 1 25.0 0 0.0
Buccal mucosa  4 0 0.0 1 25.0 3 75.0
Pharyngeal space  7 6 85.7 0 0.0 1 14.3
Irradiation 0.284
No 43 19 44.2 14 32.6 10 23.3
Yes 11 6 54.5 1 9.1 4 36.4
Mean age at last examination   71.1 68.8 71.1 74.4 0.056 ※
Mean term after reconstruction (Months)  148.7 137.9 159.9 153.4 0.211 ※
Sex 0.869
Male 37 17 45.9 11 29.7 9 24.3
Female 17 8 47.1 4 23.5 5 29.4
Transferred flap 0.106
RF  7 4 57.1 2 28.6 1 14.3
ALT 13 3 23.1 7 53.8 3 23.1
RAMC 13 5 38.5 4 30.8 4 30.8
DIEP  2 1 50.0 1 50.0 0 0.0
Peroneal 10 6 60.0 0 0.0 4 40.0
FJ  3 3 100.0 0 0.0 0 0.0
FJ+DP  1 0 0.0 0 0.0 1 100.0
PMMC  3 3 100.0 0 0.0 0 0.0
Groin  1 0 0.0 0 0.0 1 100.0
TFL  1 0 0.0 1 100.0 0 0.0
※Kruskal-Wallis analysis; RF,  radial forearm flap; ALT,  anterolateral thigh flap; RAMC,  rectus abdominis musculocutaneous flap; DIEP,  
deep inferior epigastric artery flap; FJ,  free jejunal flap; DP,  deltopectoral flap; PMMC,  pectoralis major musculocutaneous flap; TFL,  
tensor-fasciae-latae flap.
normal skin,  and its skin wrinkles were maintained 
(Fig. 4).  One patient with TPLE underwent a compli-
cated reconstruction with both FJ and tubed DP.  Eleven 
years after surgery,  the patient complained of occa-
sional swallowing difficulty and vomiting while eating 
because of a mild stricture at the anastomosis site 
between the tubed DP and FJ.  Although the tubed DP 
color changed from yellow to silver-white,  with some 
parts showing desquamation (type 2),  the grafted jeju-
num surface was well maintained (Fig. 5).
There were no second primary carcinomas among 
the cases included in this study.
Statistical analysis of factors associated with the 
type of morphological flap change. The correlations 
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A B C
Fig. 1　 Intraoral images of morphological changes after tongue reconstruction.  (A) A 64-year-old woman who had undergone oral subto-
tal glossectomy and reconstruction with an RF 10 years earlier.  The flap surface exhibited a nearly normal skin color and wrinkles (type 1).  
(B) A 72-year-old man who had undergone subtotal glossectomy and reconstruction with an RAMC 15 years earlier.  The flap showed mixed 
colors of silver-white and reddish with a loss of skin creases (type 2).  (C) A 44-year-old woman who had undergone subtotal glossectomy 
and reconstruction with an RAMC.  The image was taken 10 years after surgery.  The surface of the flap appeared completely smooth,  and 
all wrinkles were lost.  The skin color had changed to red and resembled a mucosal surface (type 3).  RF,  radial forearm flap; RAMC,  rec-
tus abdominis musculocutaneous flap; TFL,  tensor fasciae latae flap.
A B
Fig. 2　 Morphological changes in the lower gingiva.  (A) A 55-year-old man who had undergone lower gingiva mandibulotomy and recon-
struction with a fibular osteocutaneous flap 11 years earlier.  The flap exhibited normal skin (type 1).  (B) A 79-year-old man who had under-
gone lower gingiva mandibulotomy and reconstruction with an RAMC and reconstructive mandibular plate 11 years earlier.  The flap looks 
edematous and red in color (type 3).  RF,  radial forearm flap; RAMC,  rectus abdominis musculocutaneous flap.
A B C
Fig. 3　 A representative case with buccal mucosal reconstruction.  (A) A 70-year-old woman who had undergone buccal mucosal recon-
struction with ALT 13 years earlier.  The hardness of the flap increased (type 3),  and the patient complained of trismus.  (B) Removal of the 
scar and ALT; re-transfer of ALT.  (C) Although trismus was not recognized,  the replanted ALT appeared edematous with a reddish muco-
sal-like surface (type 3) 6 years after secondary reconstruction.  ALT,  anterolateral thigh flap.
between the type of change of the morphological flap 
and several factors were analyzed.  The selected factors 
that were assessed included the reconstructive area,  
postoperative irradiation,  mean age at last examina-
tion,  mean term after reconstruction,  sex,  and type of 
transferred flap.  The results showed that the recon-
structed area correlated significantly with the type of 
change observed in the morphological flap (p = 0.006) 
(Table 2).  The severe morphological type changes were 
strongly related to the reconstruction sites of the 
tongue,  lower gingiva,  and buccal mucosa.  The other 
factors did not correlate significantly with morphologi-
cal changes in the intraoral or pharyngeal space flaps.
Discussion
It is generally difficult to conduct long-term follow-up 
of patients who undergo head and neck reconstruction 
with flap transfers.  There are several reasons for the 
difficulty: the challenge of continuing the care and sur-
veillance of patients at the specific hospital where the 
reconstruction operation was performed,  the older age 
of the patients at reconstruction,  and the poor progno-
sis of patients with head and neck cancers.  In fact,  we 
were only able to perform follow-up investigations of 
2 patients (8.7%) among 23 with inferior pharyngeal 
cancer.  In contrast,  the number of patients who survive 
for 10 years or more has increased with improved treat-
ments for primary tumors.  Therefore,  information 
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A B C D
Fig. 4　 A representative case of pharyngeal reconstruction with an FJ and PMMC after TPLE.  (A) A 60-year-old man who had under-
gone TPLE and FJ reconstruction.  (B) An endoscopic image taken 11 years postoperatively.  The FJ surface was completely maintained 
(type 1).  (C) A 54-year-old man who had undergone laryngectomy after radiation therapy.  Unfortunately,  a postoperative fistula developed.  
The anterior pharyngeal wall was reconstructed with a PMMC and the neck skin was covered with a DP 10 years earlier.  (D) The patient 
did not complain of swallowing difficulty.  An endoscopic image revealed the well-maintained skin surface of the PMMC (type 2) with slight 





Fig. 5　 A representative case of pharyngeal reconstruction with a tubed DP.  (A) A 60-year-old man who had undergone TPLE and recon-
struction with an FJ.  Because of a postoperative major fistula,  the patient had undergone several additional reconstructive procedures,  
including transfer of the tubed DP.  The image shows the neck appearance 1 year after the last reconstructive surgery.  (B) Schema show-
ing the neo-pharynx reconstructed with both a tubed DP and an FJ.  (C) Eleven years after surgery,  the patient complained of swallowing 
difficulty and vomiting occasionally while eating because of mild stenosis between the tubed DP and FJ.  The endoscopic image shows the 
entrance of the reconstructed neo-pharynx.  The surface of the DP was totally covered with a large amount of food debris.  (D) After the 
food debris was cleared,  the color of the tubed DP (arrow) changed from yellow to silver-white,  indicating desquamation (type 2).  A small 
erosive lesion was also recognized.  (E) The surface of the grafted jejunum was well maintained.  TPLE,  total pharyngo-laryngo esophagec-
tomy; DP,  deltopectoral flap; FJ,  free jejunal flap.
regarding the durability of the transferred flaps and the 
possibility of a second primary cancer in the transferred 
flaps must be shared between doctors at the hospital 
where the reconstruction was performed and doctors in 
the town where the patient is currently living.
In the following,  we discuss several issues regarding 
the durability of flaps transferred into intraoral or pha-
ryngeal spaces with reference to selected key papers.
What types of changes occur in intraoral skin flaps 
over time ? In our series,  the transferred skin flap 
appeared to have lost thickness since the time of the 
reconstruction,  and the number of hairs on the flap had 
markedly decreased (Fig. 2A).  Shibahara et al.  [2] 
reported histological changes in intraoral RFs.  At 
10 months after surgery,  the stratum spinosum and 
basal cell layers had become thin.  Decreased melanin 
pigmentation as well as shrinkage of skin appendages 
were also observed.  These phenomena may be 
explained by atrophic changes in the skin tissue 
post-transplantation into the oral space due to constant 
exposure to moisture and the absence of ultraviolet light 
(from sunlight).  Denervation of the flap may also cause 
a decrease in the secretory activity of the sweat glands 
[3].  Short-term follow-up has been reported after sur-
gery in such cases and has shown that the basic struc-
ture of the epidermis and dermis was histologically 
observable irrespective of the cutaneous phenotypes 
being maintained in various kinds of transferred intra-
oral skin flaps,  including skin grafts [1 , 2 , 4-13].
In contrast,  the surface area of the normal skin 
gradually decreased and resembled a mucosal-like sur-
face within a few years after surgery in our series 
(Fig. 1C).  Regarding the mucosal-like surface of intra-
oral skin flaps,  key papers have pointed out that the 
main factor that causes such changes is inflammation.  
Maria et al.  [13] reported that the flaps with intense 
inflammatory changes tended to resemble oral mucosa,  
and histologically,  epidermal hyperplasia with increas-
ing thickness of the epidermis,  parakeratosis,  the dis-
appearance of the stratum corneum,  decreased thick-
ness of the stratum granulosum,  elongation of the 
epidermal ridges,  and inflammatory infiltration of both 
the epidermis and dermis were present in most cases.  
Similar histological findings have been described by 
several authors [2 , 5 , 7-9].
The main contributory factor in cases with inflam-
mation is fungal infection of the intraoral skin flap.  
Beahm et al.  [7] first reported fungal infections involv-
ing Candida species in 4 of 8 intraoral skin flaps.  Katou 
et al.  [9] reported a high fungal infection rate in 15 of 
20 RFs ≥ 2 years after surgery.  Other reports have also 
described chronic hyperplastic candidiasis in trans-
ferred intraoral skin flaps [6 , 10 , 13-15].
Other exogenous factors that have been reported to 
initiate inflammatory changes include several tiny 
scratches on the epidermis induced by mechanical 
stimuli during eating [9 , 16] and unstable dentures that 
came in contact with the intraoral skin flap [10 , 17];  
poor intraoral hygiene may accelerate these processes 
[10 , 13].  Chemical stimuli introduced through smoking 
and alcohol may also promote inflammatory changes 
[9 , 10 , 13 , 15].  Conversely,  two other studies reported 
that there was no clear correlation between postopera-
tive irradiation and inflammatory changes in the flap 
[7 , 10].  In our present study,  we also found no associa-
tion between irradiation and morphological changes of 
the skin flap,  and consequently our findings suggested 
no correlation between irradiation and inflammatory 
changes.
Various types of skin flaps transferred into an intra-
oral environment are thought to undergo changes 
across time [11 , 12].  However,  our > 10-year follow-up 
showed no relationship between changes in the skin 
flaps and their duration in the intraoral environment.  
Thus,  in our cases the morphological changes in trans-
ferred flaps were determined by the type of environ-
ment.  Generally,  skin flaps transferred into oral spaces 
initially show atrophic changes.  Subsequently,  inflam-
matory changes caused by several exogenous factors 
occur,  and the flap will then begin to show various fea-
tures,  including the development of a mucosal appear-
ance (Fig. 6).  However,  transformation of intraoral skin 
flaps into mucosa does not generally occur,  with vari-
ous reasons for this having been proposed,  including 
differentiation of the epidermis,  intrinsic divergence 
[18],  and external modulation [19].
Are the changes in intraoral skin flaps affected by 
the reconstructed area ? Our results showed that the 
reconstructed areas within the mouth affected the type 
of morphological changes observed in the flaps.  
Reconstructions of the tongue,  lower gingiva,  and buc-
cal mucosal were more likely to evince marked mor-
phological changes.  A reconstructed tongue will always 
have contact with foods,  surrounding tissues,  teeth,  
and dental prostheses,  if worn.  The lower gingiva also 
undergoes direct mechanical pressure and irritation 
730 Matsumoto et al. Acta Med.  Okayama　Vol.  75,  No.  6
caused by chewing and unstable dentures [10].  The 
buccal mucosa has a thin mucosal epithelium and lam-
ina propria on the muscles that confers better flexibility 
and extensibility than can be attained by skin flaps.  In 
contrast,  the buccal mucosa reconstructed with a less 
flexible skin flap easily comes into contact with the teeth 
and food.  This can lead to many scratches and poten-
tially chronic inflammatory changes,  ultimately result-
ing in trismus (Fig. 3).  Therefore,  in buccal mucosa 
reconstruction,  it is better to implant a thinner flap with 
a larger area in order to avoid postoperative trismus.  
Additional revision surgery may also be required if tris-
mus occurs,  and careful long-term follow-up of these 
patients is warranted.
What are the optimal materials for pharyngeal 
reconstruction ? In Japan,  FJ is widely used for cir-
cumferential pharyngeal reconstruction because of its 
high vascularity and low postoperative complication 
rate [20].  However,  fascio-cutaneous flaps using ALT 
[21] have recently become more widely used in place of 
FJs.  There is no clear consensus regarding the optimal 
materials to use for pharyngeal reconstruction.  
Therefore,  in this study we investigated and analyzed 
the more than 10-year courses of patients who under-
went pharyngeal reconstruction with either jejunal or 
skin flaps,  and investigated which type of flap was 
superior in terms of long-term durability.  It was found 
that the surfaces of FJs were completely maintained 
more than a decade after the transplant.  However,  the 
surfaces of tubed skin flaps showed type 2 changes with 
erosive lesions,  and the patients complained of diffi-
culty with swallowing.
The pharyngeal space is always exposed to saliva,  
boluses of food,  irritation,  and occasional regurgita-
tion of gastric juice.  Therefore,  the internal surface of 
the neo-pharynx should have a long-term defense 
mechanism against this stimulating environment simi-
lar to that of the esophagus,  which has extensibility and 
a secretory function.  Although the FJ surface is com-
posed of a monolayer of squamous epithelium,  our 
results showed that it has a defense mechanism and 
good durability for use in pharyngeal reconstruction.  
As for the neo-pharynx reconstructed with a tubed skin 
flap,  circumferential suturing of the skin tends to lead 
to contracture-related mild stenosis of the neo-pharynx 
at distal anastomotic sites.  This situation can lead to the 
involvement of many exogenous factors in the 
neo-pharynx that cause inflammatory changes in the 
skin flap.  The inflammatory changes of the skin surface 
of the neo-pharynx can cause second neoplasms,  to be 
discussed below.  Recently,  a meta-analysis by Koh et al.  
[22] showed that FJs were still a better choice than fas-
cio-cutaneous flaps for circumferential pharyngeal 
reconstruction.  Our experience supports their find-
ings; however,  considering that it involves minimally 
invasive surgery,  reconstruction with skin flaps should 
still be considered.  If circumferential skin flap recon-
struction is selected,  care is needed to ensure a good 
postoperative swallowing function and to monitor for 
the subsequent development of skin cancers caused by 
morphological changes in the skin flaps.  This can be 
achieved by endoscopic monitoring of the patient for 
the remainder of his or her life.
Do morphological changes in skin flaps contribute 
to the development of second primary squamous cell 
carcinoma ? To diagnose a second primary squa-
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Fig. 6　 Relationships between several factors and morphological changes in skin flaps.  UV,  ultraviolet.
mous cell carcinoma (SCC) arising in the flap,  the fol-
lowing conditions are required: 1) the tumor must be 
limited to the skin flap and far from the oral 
mucosa; 2) there should be no tumor remnant after the 
initial treatment; 3) some years should have elapsed 
since the end of the initial treatment; 4) skin SCC 
should be confirmed by histopathologic examina-
tion; and 5) there should be no skin malignancies else-
where on the body [23-25].
In this study,  53 patients who were followed up for 
more than 10 years did not develop second primary 
carcinomas.  Apart from the cases in this study,  we 
experienced one patient with a second primary SCC 
arising in a transferred skin flap four years after recon-
struction.  In a 73-year-old woman who underwent 
upper gingiva and hard palate reconstruction with a 
vascularized fibula osteocutaneous flap,  a lower tooth 
was postoperatively found to be coming into frequent 
contact with the transferred skin flap during chewing.  
Approximately four years later,  a 1 × 2-cm leucoplakia 
was recognized inside the skin flap.  A biopsy of the 
center of this lesion revealed an SCC in the base layer of 
the epidermis with hyperkeratosis (Fig. 7).
We also reviewed 27 cases,  including 1 case that we 
treated,  with second primary carcinomas arising in the 
skin flap (24 cases) and skin graft (3 cases) in the pha-
ryngeal and esophageal areas (Table 3) [16 , 24-43].  The 
mean duration from reconstruction to the second carci-
noma was 18.2 (range: 4-37) years.  Papillomatous or 
exophytic clinical findings were most commonly 
observed.
Our case was the ninth reported in Japan since 1989.  
According to a registry of Japanese clinical statistics of 
head and neck cancer,  approximately 2,000 reconstruc-
tive surgeries in the oral cavity,  oropharynx,  and hypo-
pharynx have been performed every year.  Therefore,  
the rate of second SCCs arising from skin flaps is 
extremely low.
Several reports [13 , 25 , 36] suggested possible 
mechanisms for the development of a second SCC in a 
skin flap.  Robinson et al.  [44] investigated 10 specimens 
sampled from a white patch or erythematous lesion of 
an intraoral skin flap; 4 out of the 10 specimens 
showed severe dysplasia with significantly higher Ki-67 
and increased expression of p53.  The researchers 
reported that these changes have the potential for 
malignant transformation.  Thus,  the rate of dysplasia is 
high in intraoral skin flaps.  The mechanism by which 
second SCCs develop is difficult to conceptualize and 
remains unknown; thus,  further studies are essential.  
However,  we think that the most probable mechanism 
by which second SCCs develop is a carcinogenic effect 
caused by the different environment and by several 
exogenous factors that lead to severe inflammatory 
changes.  Therefore,  surgeons should take this possibil-
ity into consideration and conduct meticulous and 
long-term follow-up of their patients.
Do skin flaps in intraoral and pharyngeal environ-
ments survive over the long-term ? In the case of skin 
flaps used for intraoral reconstruction,  the answer to 
the above question is “Yes.” However,  the characteris-
tics of skin flaps can be changed by several factors,  and 
this may cause a functional deficit,  especially in the 
buccal area.  Moreover,  careful monitoring is needed to 
detect the possible development of a second primary 
carcinoma arising from the transferred skin flap.
Regarding skin flaps used for pharyngeal recon-
struction,  the answer to the above question is “No.” For 
circumferential pharyngeal reconstruction,  the optimal 
choice is an FJ because of its durability in a severe stim-
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Fig. 7　 A 73-year-old woman who had undergone upper gingiva reconstruction with a fibular osteocutaneous flap 4 years earlier.  (A) At 
the margin of the flap,  leucoplakia was recognized.  (B) Biopsy of the leucoplakia.  Massive hyperkeratosis and SCC (rectangular) at the 
basic layer are shown.  HE staining.  (C) Magnified image from the rectangular area of the center photo showing an SCC (arrowhead).  
SCC,  squamous cell carcinoma.
ulatory environment.  As in the case of intraoral skin 
flaps,  careful monitoring by endoscopy is needed to 
detect the possible development of a second primary 
carcinoma.
In conclusion,  we reviewed 54 skin or mucosal flaps 
after a period of 10 years since their transplantation.  
Although histological investigation was necessary to 
confirm the findings reported in the literature,  we 
obtained valuable and informative results,  some of 
which were quoted from several key papers.  Overall,  
the transferred flaps revealed various features,  includ-
ing a mucosal-like appearance.  The skin flaps generally 
showed good durability for > 10 years in an intraoral 
environment.  However,  in pharyngeal reconstruction,  
mucosal flaps using FJs were a better choice than fas-
cio-cutaneous flaps with regard to long-term durability.
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